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OCCURREHCE OF TUNGSTEN DEPCSITS IN USSR

s

G. P. Volarevich
D. N. Kazanlie

Tungstem 1s concentratec in industrisl quantities im thres differeat types -
of deposits, each varying in 1ts mineralogical compositiom. Thege are: welPram.
ite /50,)&;5‘1?0 » 8cheelite-quariz (CaWO), ¢ S30,), scheeliteemionrn’. ¢ (Ce, R
Fe,Ng)mS10n/ S
Those formations, skarply distinguished from sach other places L RSN
< Iaterkixed. This, ho’vover, yoe‘a not nullify the &’:&u rule a:r‘»liénpnrate i
ocsurreace cf these deposits,

A, Volframite Formstion

Wolframite 1s the iucip 1 cre-bearimg mineral. . It varies im i4s compo-
sition from sn almost clean mamganese huebmerite (Dzhida) to an almost ex-
clusively f uy ferberite (Steriova Mountain). Quartsz is the basic ninersl, G He
comstitutinghe ore body of the depoaits of a wclfremite farmation. Feldspars sl :
aad mica are peseat in an apmreciably lesser quamtity. Fluorite amd -topaz are wi ;
fairly churacterisatic (Akchatan im Karaganda Oblast, Ea._skhstan; Sherlovs CERCEE R
Mountaia, Chita Oblasi), amd ome sometimes meets beryl (Atasu in Earsganda Ublast,
Kazakhstan; Belokurikhs, Altay Kray). ’

denits and cassiterite, im addition to wolframite, are set 1n industrial
quantities the minarals of the deposits ucder comsideration. The Chimds-
gotuy (Alhhqﬁﬁd the Akchataun, ( Oblast) deposits ere wolfravite-
nolybdeaite; the Atasu, (EKaraugands Oblast) éad Verkhme -Ipatinskoye (Bureya, Amur
Obiast) deposita are wolfremite-cassiterits. Iarae deposits comprising tirss
profitable ocompowents woiframits, molybdenite, and cassiter{te are umkmows,
althougk molybdemite is sometimes fcund in wolframits-cassiterite deposita (Bichi,
Lover Amur Cblast) and cassiterite in wolfremite-molybdeaite,
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B ~ Besldes :xﬁolybdeziiﬂe, a bismuth glarce (ble.sk) 15 sdmetimeﬁ noted (Belukha,
i+ Altay Kray), as 1s arsencpyrite (Ubinskoye, Esst Kazekhstan Oblest), and copper .
S " pyrite with sulfides of iron (Kol'yvan', Altasy Kray). N

Sulfides of lead &nd zinc are met only rarely (Boyevka, Sverdlovek Oblast),

N : fmong the characteristic ore minerals of wolfremite formation, hematite,
i in the forms of micaceous iron ore {Degelin, Kazakhsten) should be mentiomed.

B.  gcheolite-Quarts Formstion

The goheelite-quartz formation is characterized by the presence of gold,
in addition to the two chief minersls, scheslite and quartz,

Sulfides are important here. Among them, arsenopyrite (Kti-Tiberds,
Georglam SSR}, and entimonite (Unglichikan, Amar Oblast; Xuludzhun, Bast
Razekhstan Oblast) ere most frequently feuna, althongh sulfides of irom, copper, AR
2ino and lsad are also common., } et

: Cassiterite 1s fouad in quentities of practical intersst in a few of the
scheglite~quarts formations (Khatyanakh, Kol'yma Basin), but these formatioms
x . are .pder 'in 'gold. ' Molybdemits occurs rslatively rarely, although in individual
& © " *nstemces it attains sigmif{cant concentrations, becoming the leading compoment

1 : {Pil'ne Mine, Transbaykal region).

Feldspar, which sometimes imparts the ch;u-actcr of pegmstite to a vein
(Peehkovakiy deposit in Chita Oblast) Easignificant component of imdividual de-
posite in a sdeelite-quarts formation.

C. Scheslite-gicarn Farmatiom

The siwelite-skarn formatinn possesses an entirely different composition of
v B noneore-vearing minerals, although the are-bearing minerals remain the serme as
‘. } Sl in the other two formatioms.

; ’ S%eelite and molyblanite may oscur together in industrially useful guenti-
L ties [Tyrnqauz,‘ or Tyrny-Aus, Kabardinian Assg] + Among otber mineral ores,
copper pyrite with sulfides of iron (Tuim, Khakesa AO) or biemuth glance (Kumbel®,
E Kirgiz S6R) are most of tem met. Desides, the sulfide combinations are usually
14 " later dovalopmeats, as compared to the ekarn minsrals, scheelite 1s deposited
; later tham the skarn mismerals, but earlier than the sulfides. o

- Magnetits 1s & specific mireral ore of a few deposits of schealita.skarn Tl *
: formation (Ksalim<su, Cestral Asis). " In addition, sclivelits is oftem present in T

iron-bearing skarn deposits (Belays Sore, Primorskiy Xray). Apparently, there is

& contimous series of dsposiis, from iron-bearing skarn deposits coutaining schevl-

. its to the acleelite-skzin deposits vearing asgnetite, althougk ths latter is come

peretively rere. In addition tc magnotité, hamatite {s fwn2 in these deposita,

The nost characteristic minerals o” the daposits under Giscussion ere
skara minerel griups represented by calcinm, megnesium and iron silicates, 1,e,,
proxemes, garnets, amphidoles, vesuvianites and epi. wes. Data exists ahowing
the predominant develomment of acheelite in the so-called dark skarns y thar 1a,
siarms composed principally of minsrals with high-iron content. .

It should be noted tlat wolframite i¢ rarely met i- stheellte-skarn deposits
and is completely absent In skarns which are rich in irom.

.
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~P. - Qceurrence of Tung:iton Formeiions

S Deposits of each of the three tungsten formations poskess &€fftite £1slds of
occurrence within ~plicated zones of the Soviet Uniou, ’

Thers 1s & wolfremite formation of enpecial.; wide develoment in Kazakhetan,
where, in recent years, many deposits and manifestations of wolframite have been
fourd. These include Akchatau, Degelen, Kzyltau, Almeya, and otier places.

In addition to Central Kazakhstay there ‘are known to hs zany wolfreaite
deposits im the Kmlba-Nerymekiy Mountain Bengem in East Kagakhstan Oblast,
(Chaxrdoyeic, Ubinskoye, ete.). Prospecting 1in recent years has shown the
presemce of this formation in Dzhungarskiy Alatau, in Alma Ate Oblast, {deposits
of Agina-Eatta, Dzhaman-Teas). Southward frem Kezakhaten, 1t stretches into
the western part of Tyan®-Shan' and the Talas and Chatkal River Basins of Kirgiz
8SR) where the Toyaliysh, Dzhesho s Saragardan manifestations are.

Gornyy Altay is impregnated with deposits of a volframite formation {Kolyvem® 5
Kalguta, Chirdsgetuy, Belokurikha, Slyudyenka, Mulfchikha). '

In Novoellirsk Oblast, probably at the extremity of one of the plicated
curves of  the Goriyy Altay, alcng the valley of th» Ob River, the Kblyvan ' -Obskoy
casaiterite~wolframits deposit occurs which makes it possidble to form & julgment
soncerning -the presence here of a wolframite formation,

. Doposlits of wolfremite occur in a large -area and in great mumbers ia the
' Transbaykal Reglon. They ere-met from Dzhida in the west to 0l'doy in the east.
Among them, many deposits have long been known, for ex:aples, Bolukha, Bukuka,
Aatonova Mountain end Dul'durga (Chita Oblast).

Wolfremits-cassiterits deposits havs been developed also in Primorskiy and
Khebarovek Kray: 4n Iman there is the Eartunskoye deposit; at the headwaters of
‘the Bureya River, a group of. deposits at Ippata; and on the Lover Amur, the Bichi
deponit,

Wolframite deposits occur on & small scale on the eastern declivity of tue
Urals (Boyevskaya group of deposits), in the aree of the main Caucasus Mountain
Hange; and in infrequent manifestations in Ukrainian SSR. There are indscetioms
of the presence of wolfremite formations at Chukot Rational Okrug.

The scheelite-quartz formation embraces largb aresa and, in genmral, follows
the regions of gold deposits in its own development., Scheelite-gold-ore deposits
have an appreciably greater prevalence than was formerly evident, although they
are o 2 comparatively small acale.

b The reglonal significance of the ascheelite~quartz farmation in the metallogeny
& ‘ of the Central or Southern Urals, is becoming better known; however, the formation
: does not have industrial value. Beginnning at Berezovsk, in which region there
are quartz veins vith scheelite, a belt of separate, smell ore manifestations i .
stretchee 1n 2n uninterrupted chain as fer ag Mugodzhar, KRR d

- : Scheelite In the quertz veins orf the Urels is “nowz in the Chelyabinskiy

: Rayon (mez‘s!meskaya group, Birgil'kinskoye deposit;, and i a few veins in the
Eochkap'skoye depoeit. Further south ls found the Gumbelpkly echeelite district
with the Burenovekiy, Balkonukiy and othe. deposits, Farther south, in the
Southera Urauls, there 1s the Aydrylinekaye group {Chkalov Oblast) ar quartz-gold-
ore deposits, containing scheelite on a emall nonindustrial scale,

L
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In the Horthern Urals tungsten formetions heve been weakly developed,

A The presence of scheelite in slicks, together with gold, hae been established } \
) elso in Timan, along the {eil'ma River (Komi ASSR). !

Individual veins have been discovered in Karelo-Finnish SSR in the aree of
the Voitsskly minz,

Within the extent of the Caucasus Mountain Range thers is & serles of ore
mepifestations of o Stheslite~quartz formation (on the greamtest scale at Blyub*
and Akssut).

In the Northern Kezekhstan gold-bearing region, scheelite is present in a
few veine of the dsposits at Stepnyek and Bes-Tyube (Akmolinsk Oblest), but -
industrial concentrstions have not as yet been met here, 1f the Barekonovski
and a few other of the veins of the Pervomelskiy Priiskiy Administration ere not
considered. : :

In the western part of Kazakhsten, fram Imantavekiy Rayonm to Dzhezkargen . -
(Karagande Obiast) thers are small spots of & stheelite-quartz formation (aeposit B
at Bekss, veins of the regions Myk and Obly).

e The presence of this formation in the region aouthwest of Lake Balkhash' T ]
R may also be ewmised, since scheeliis and gold heve been found together in y
- i o the slicke in Botapak-Dala (Maybulak). . ey '

A scheelite-quartz formation, as & narrow strip containing deposites of indus-
trial significeance, is in evlidence in the Kelbinskiy Rayon, to the southeast of the
Kalbo-Nerymskiy wolframite deposits (the gold-scheelite veins of the Kulundzhun
2nd Menka minee). )

a ' B . Scheelite in gold-bearing quartz veins has been disvovered also in Gernaya
s Shoriya (Tebechek deposits and others), at Salair in Remerovo Oblast (Osinovakoys
. I deposit), in the northern half of Kuznetskiy Alatau, the group of deposits of

the Spasekiy Mt in Xhekass A0, end in the mejority of the gold ore deposits of
Nertayga (Berikul'), etc. ,

The scheelite-quartz formation proceeds from the noxrtheastern part of
Martayga to the southern Yenlsey tayge region (Kuzeyevekoye deposit).

Wids occurrenne of deposits of the farmation under consideration has heen i '; e
esteblished within the latitudinal gold-bearing plicated zous of the Zeva- < 1
Selemdzha basin (Amur Oblast) fzom the upper Kerbi River, through Kargino-
Mynskiy Rayon, and the Un'ya-Bom Biver system in the Gilyuy besin; snd, further-
mare, in the placer districts of upper Amur. The Unglichikenskoye deposit emd
the Tretiy mins of EKharga {Amu» Oblast) are the best known sites of the reglon.

To the west of the upper Amur district, a scheelite-quarts formation is
rporadizally evident in narrow strips along the uorthern and southern frimges of
the area of develojment of the Transbaylal wolframite formationm, the echeelite-
quartz formation occaslonally penetrating into individual perts of 1it. On the I
north are the Kazakowskoye, Peshiovakoye, and Bolyunstoye depusits (Chita SRR
Oblast) of the scheeiite-quartz formation, sud on the sgutk the Byrki-Devara
deposits in the middle course of the Onon River.

West of the Dzhida the wolframite formation in the Eastern Sayam region
becomes & schselite-guartz formation (acheelite in the gold-beering slicks of
Biryueiuskiy Rayon).

She scheelite-quartz formation has a regiounal distribution, although
charecterized by weak intensily, in the Northern Baykel region, the Vitim-Olekma
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zesopotamia, at Malyy Khingen (Sutsr in Jewish A0), in the cenmtral part of . !
W

Sikhote~-Alin (in the bzsin of Iman =long the Yamutinze and Syau-Beyche Riversj,
on the lower Amur River (in Udyltskiy Reyon), at Pzhugdzhur {(Kyutepekoye deposit),
in the izlyms gold-beering region at Verkhoyan® /Verkh-yensk, Yekut ASSR}]. -

The scheslite-skarn formation is developed in comparatively small aress in
the UBEBR, but 1s characterized by large-scale deposits. The Tyinyauzskcye )
(I&my-Aua Reberdinian ASSR) depoeit in the nortnern Cgucesus is cne of these. . : 4

The scheelite-skarn formation hae been especially widely desveloped im
Central Apia, where some ten or more depoeits are known. Many great deposits
are loceted in the Nuratau mountair range: Ingichke, Lyamgsr, Koytash, Ugat.
In the aystem of the Gissarskiy and lavershanskiy Ranges (Tedzhik SSR), the
Pollowing acheelits-skarn deposits occur; the Kera-Tyube, Esbuta, Meykhura and
Tekfon deposits, which are located farther east on' the extension of these mouatain
reages in the Alayskiy chaim (.iliksu and Xindgk deposits). With these should be
apsoclated also the Chorukh-Deyron deposit in the Mogoltau ramge, and the EKumbel-
akoye and other deposits within the limits of Tyan'-Shan',

. The scheelite-skarn formation extends Into the westera portion of Restern
_Bayan (Chit*-4sk, Belakhtisen deposits and othor mmaller manifestations). From
hers 1% procesds into the southerm portion of Kuzaetskiy Alatau (Ksmerovo Oblast),
whers there dre kmown:to be ldrge quantities of skarm, copper and copper~irca ore
deposits which centain scheelite. The Kiyslykh-Uzen’skoys, Glafirinskoye and
Tuimskoye deposits are the most interesting of these.

. Farther west, the scheelite-skarn formation appears in Gornaya Shorija im
e Altay Eray (Kechinskoye depoeit), aud to the south in the Chulyshmanskiy
iy Mountains in Oirot A0 (Atuwr-Gol).

In the ascutbesstern Transbaykal Region, in the Gezimur River basin (Chita
Oblast), there is the Bystrinskoge deposit of scheelite, asmsociated wiih copper -
and with irom-bearing skarms., In Primorskiy Kray the Ql'ga irom-bearimg skarn
deposits contain scheelite in small quantities (Belaya Gora).

: An appreciable quantity of scheslite is observed in skarn of the Aldamskaya
L flagstome, associzted with intrusive bodies of syeniteporphyry.

-E. Causes of the Formation of Timgaten Deposits

The former motion that tempsrature and pressure differemces vere the
reason for the farmatiom, in some instances, of acheelite and, in others, of
wolframite, may ba regarded as imadequste. First, it contradicts the occurrenmce
of both minerals together. Secomdly, wolfrrmite occurs both in pmeumatolytic

‘ formatioms of the greissmite type (Sherlova Mt, Chita Oblast'), and 1a low-
¢ temperature deposits (estern US, Vaudler County) vhich indicates the wiae range
o of tempersture and pressure drimg the development of wolframite. Furthermore,
. echeelite is met aloo in high-tempsrature complexes, im pegmatites, skarns and
in quartz veins, as well as with galenite and stibnite, the temperature of
development of which must aot be high.

Tungstem combines with calcium or with iron and manganese, depending pri-
warily mm the chemical conteat of the ore-bearing fluid.

Gammot's experiments (K.W. Gemnot, Ecom Geol, No 1, 1929) demomstrated
the varied actiom of alkalis va scheciite and wolframite, The latter is rapidly
disintegrated by alkalis, vhereas thay do .ot disintegrate the former. Accord-
ingly, develomment of acheelite is only pcesidle in en alksline medim, but am
acid or asutral medium 1s necessary for the develommsnt of wolframite.
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For this reasom the sbeence of wolframite in skerm formatioms, where there
45 an excess of alkali (calcium), thus becomes understandable. It also exriains
the fact that even when there is a large amount of lron In skarns, magnetits
amd scheelite are simultaneously developed, but not wolfrsmite. A lack of mam-
genese camnot be a reason for the sbsence of wolfremite in iron-ore skarns, It
1m kmown thet e few skarms (Ol'ga deposit of Primorskiy Kray) contain sigaifi-
cant meounts of manganess, but scheelite is met in them right alomg with magne-
tite. :

Topey end fluorite are fairly frequent in wolframite deposits, demonsirat.
ing the pressnce of strong acid {fluorine) during the develomment of wolframite.
Tnder these conditions the excesa calcium combinee with fiuorine. anmd the tuagstic .
acld combines with the weaker bases, iron and masganese, The presence of wolfra-~
mite and scheelite in one ore body and the usually later development of scheelite
permit us to swrmise the replacement of the acidlc medium by a neutral or even
alkaline ons.

The associatica of wolframite with acidic comditions is emphamized by the
occurrencs of wolframite deposits in the vicinity of leucocratic varieties of
granits, alaskite, end aplite (Altay Tramsb8ykal Regicm, Kazakhstan), the genetic *
consectior of which with volfremite deposits hawm been comvinc ingly ehown. Im
turn; acheslite deposits usually occur im arsas with rocks of wiw series quartsz
d1oritesgranodiorite (Amur Oblast, Basterr. Sayam, Knznetskiy Alatau, the Ural
Mouatalns, Central Asie).

If ome comsiders the gravimetric "klarki™ of iroa and calcium, it would
seen that wolframite should be more widely distributed than scheelite. However,
wolframite, especially in the group of countries of southeasternm Asie (Chima,
Burtw), occurs in greater camceatrations than scheelite. But ascheelits has a
wider regiomal distridutiom,; at least in the USSR, This correspomds to the
more frequent occurrence of guasts diorites and gramodiorites as compared with
leucncratic granites.

Thus the comclusiom ma; bo reached that, for ore emcrustations contzining
tumgsten, an alkali environment is the more usual. Only in the specific
oomditioms.of development of highly acidic granites is the growth of & wol- -
framite formation possidle.

Within the gemeral conditioms of the regional develomment of scheelites,
speciel conditicms are yrsvaquisite to the emergemce of scheelite-skarn forma-
tions, namely the presencs of ca~bomaceous rocks.

¥. Gemeral Conclusions

The specificity of the geologicsl conditioms of the regioms of occurremnce
of the differeat tumgsten formaticms demandsa differen’. mode of prospecting
for tusgaten deposits /In each reglion/.

Regioms of growth scheolite-skara formations very clesrly conform {pri-
urocasay k) to those regions where thick carbonate strata, bi:xsh by gramediorite
iatrusioms, bave a iomiaating significance. Amomg such ere: the Nuratau, Glagw.,
Zerevshama, Alay, and Tyan--Shant! Mts in Central Asia; the westeram portiom of
Rastera Saysa; Tseatral'mo-Aldanskiy Rayca, Ia additiom, individual mamifesta-
tions of a soheelite-axarm formation are observable in regioms of local dcvelop-
meats of carbomste rocks, which are, however, iatimately (udachmo) united with
imtrusive bodies, for example, in the Caucasus {Tyrayauz), in the Tramsbaykal
Regloa (Bystrimokoye),;eand in Primerskiy Kray (Bolaya Gora).

The boumdarias of areas of orcwrrence of a wolfremite formatiom sre very
clearly outlimed im regions with a limitei portiom of carbomated strats aamd with
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& large development of high-acid granite Intrusloms, -Amc g theas are large
arong of nort skstern Kszakhstan with offshoots 1m Drhwagarskiy, Alstau,
Kelba Narymskiy moustain remges and Gormly Altay, aad the clearly defined
belt in the Traasbaykel Region, from Dzhida to the upper Amur regioa., These
reglous ‘are practicslly bars of manifestations of acheelite nineralization,

The vqlfrani}o formation also éeempnios leuccoratic grakite_inﬁuaimsz
thome of Ehsbarovek Kray (at the source of the Buréya River aand im Udyl'skly
Rayeca); and of the eastern dnclivity of the Urale (in the ares of Boyevks).

However, in all instances vhem acldic phases of granite appear om a
it ted scale, alokg vith rocks of a neutral compositiok, & wolfrmmite forms-
tiom is amsociated with echeelite mimeraligzatiom, amd ciomplex deposits com-
taining scheolite and wolframite result. This is well expressed ia Primarekiy
‘Kray (Tear); the Urals (Aydyrlaya), and in a mumbér of deposits of the Trams-
‘baykal Regiom (Belukhs, Bukuka).

_The boundaries of & dsposit of a scheelite~quartz formatiom are lesa clear,
being joimed by a lisk of ‘two other farmaticns. - Furthermore, the comditicas
of develoyment 'of this formatica are mot so marrowly restricted.. Its dppearancs
Bay bo expected ia various geologlical envirommemts, ¥ith the excaptiom of those
‘taporedle. to the developmeat of ‘scheslite-skarn aad wolframite farmatioms i.e.,
- those ‘areas. where mumerous ultra-acidic imtrusioms or bede of carbcmate rocks
predominate. . :

- ‘Misme geological criteris permit oms to. select am area. for. prospeciing

caxrrectly, amd further to canceamtrate attemtiom om deposits of ome of the
tungeten formatioms, vhich are characteristic of the given regiom.

«
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